Searching PAJ 



1/1 v 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-01 91 84 

(43)Date of publication of application : 17.01.1997 



(51)Int.CI. 



H02P 6/16 



(21) Application number : 07-165060 

(22) Date of filing : 30.06.1 995 



(71 Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72)Inventor : GOTO MAKOTO 

NARASAKI KAZUNARI 
IIJIMA TOMOKUNI 



(54) BRUSHLESS MOTOR 

(57)Abstract: 

PURPOSE: To provide a brushless motor to which sine wave driving 
currents are supplied by using a simple rotation detector. 
CONSTITUTION: A field part consisting of rotor permanent magnets, 
the 3-phase driving windings 20A, 20B and 20C of a stator, a group of 
driving transistors supplying power to the driving windings, a driving 
command unit 43 which generates sine wave command signals and a 
driving unit which supplies sine wave driving currents to the driving 
windings are provided. The driving command unit is composed of a 
time measuring instrument 42 which measures a timing interval 
inversely proportional to the revolution of a rotor by the pulse signal 
of a rotation detector 41 and a driving command generating unit 45 
which changes an estimated electric angle at every timing interval in 
response to the measured result of the time measuring instrument 
and generates a sine wave driving command signal corresponding to 
the estimated electrical angle. 




LEGAL STATUS 

[Date of request for examination] 25.1 2.2000 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 3397007 

[Date of registration] 1 4.02.2003 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA1 oaO6xDA40901 91 84P1 .htm 



2005/07/20 



09>B*B*tt* (jp) 02) & fffl 45 It £t 33 (a) (n)^ms^ras^ 
. - 4frB8¥9- 19184 

<43)&BB ¥fiE9#(1997) 1^17B 



(50 inta.° nasiji5# fi mrn^mm 

H0 2P 6/16 H0 2P 6/02 34 IN 



S3£®3R W*3R©»18 OL 27 H) 



(21)fflH## #H¥7-165060 


(71)ffleA 


000005821 












(22)ttJHB ^7^(1995)6^308 




*RJ&RKm*^Jitl006#J& 






(72)«W# 










AE^nX*A^R*1006#» 














(72)S5W« 










AE^H**A^^*1006#« 
















®a 3d? 








AB?J&n*TfrA^R^1006#«l 














(74)fSSA 


#3S± it* &± W-lZ) 





(54) !/9 3/ 



(57) [KM] 

^(D3tSO|gWj#^2 0 A, 2 OB, 2 0 C t . mW)^ 

iBiB*:tfsi-*-5*nwm»4 2 1, tmvrMsntfrmm 



'.A '.JS @ 

in ir> 
i. x v 

O O (O 

— rO 
rO rO 

-D -O 

— ro 
rO rO 



— rO 
rO rO 



© 88 

if 

U-rO O 
C\J 
00 

8 
S 

CsJ 




Jfeirll'tPg (rrtc, Pli2£UbaMRgc) <£>#6£8S 

BiT-fooT, atrewiBH-»i*a«>ft***»=j»i!i Lfcw 

Jg*KJ6«iUfc^lBJIBHI*»!:rt»^-f 5 v^«»*r# 

Ib»*«4] «tbJt^f^fiK*af±, wmtta^arow-a 

£ LfcjEK««toBlb»^«-»S:^J«i-*ffl*f^J«*a 

t, iute«iai#a<o^vw^{t-s-w^^-c 
[it*3i5] ii^rt*ai4, WFran-a^aw&fa 

£ LfcjE?S**t©B»»*(t*S:f^J«-f*»«^J**a 
t, APii • ®5i^«S«r«lttJt-2.AD®ii«ltll*at, 

©B*wmws: : ifjE-r5*o*a*iE^a«r*//T*j«*ii 



(2) ftH?9-19 184 

2 

[§s*3S6] B»»^f^rit#att, ■frmw-a^aww-a 

;o #o^naiHSr*ijE-t-*xu*ijE#afc, ana-SBM* 
««r*a^5in«*i*tti#afc, mmimm^m^fo 

-r 5im«a[*tjE^as:*A/-e«*sixfci»*« 1 ie«w 

[ff*l7] eK>»ft-#a<*. n-*w Steffi 

A> ibff 6 <7)<,vf nmz.'^M.<OZf : 7 > \sX*r— ? . 

SrfflvfcW** 1 7 w^i* fuWclB*©:/? 

ft) 0>PIM£it&i:, ffi1Effi»#i»»::«*£**&-r312»i 

30 ❖flr#srf^jai-5»«i»^#ai:, iwarawfta^ot* 

(Hitejci^^bfc^-r 5 ^^MBSrW-a-rs«*ww-a*a 
t . striEB#p^n-a#aoffa^*(-^»i ufc^rarapss 

40 at, ilftlE«^*AfcSt*fi:L,fcjE9£«tt©li(nEW«i*B 

Ffitffitroxussrt^tb-rsxufi^ai^ai:. ffirisx 

MWHSr*ljEi _ '5XHt]E#aS:^A/t?«l**ixfc^'9 

»t*aii-5*p«J*«a#ai:, striE*D®i$^m#ao 

50 *0^ffljE#at>$A,T-«fig$nfcff*^915«ro^7 
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ft »*# 5 *Tl33E!ft»a«#i:«ll5« 
/&#a t . iiMBift&tftft *m V ^-Cl)trKIW»ft*«rfl£» 

1 3iB«oy7'>i-'^ J E~ ^„ 

[m»#js i 6 ] mmtt&^&n. £ e>»-, anss • nmvt 



(3) WfflW-9- 19 18 4 

4 

ffi«K»Jt: bfcEMBHtt«ft#Srffi*-r stt«*m*a 
b, fi»"*»c«rlEHlte{a:««»»::*i(ibTaElftltlB!*a 

cm** i 8 ] x&ittfc^ais. @gti;sit»(^ 

[0 0 0 1] 
[0 0 0 2] 

[€§*OT^W] 5E¥, n— ^rolaJteffifiSr^fflbTffii!) 

[0 0 0 3] 12 2 3Wi£3fe»7*7^u;**— *<&#*ric£ 
^■To o-^855 0 1 tl^$4Jilc^lt^Hfc7t#a- 

>ft-K5 0 3 a, 5 0 3 b, 5 0 3 c t 7 h h 7 > 
•^?504a, 5 0 4 b, 5 04 ct±53S©7t 
h*y7*7- «>IBfc**^y 7 h 5 0 55rK!»te>tt, o 
— *«fc5"5 0 lcD[Hlte»C^-D-r3t^^y y K5 0 5»(i 
IffibU 7t hF7^?504a, 5 0 4 b, 
5 0 4 c<Otiit)&&ik£-1t : £>. 7t t- h7V-^^ 5 0 
50 4 a, 5 04 b, 5 0 4 c rotB^mSKttffifet 5 0 7 a , 
5 0 7 b, 5 0 7 c ICXoX 3tao^ttJ®JEtC^^^ix 
5 0 a^U-?510a, 5 10b, 5 1 0 c te-^rtl 

10a, 510b, 510c Wffi^-r -f.S^vHi 
^ft-etxtiffiS 5 1 1 a , 511b, 511cl:±oT 
3ft<DmWt&i&5 2 0 a, 5 2 0 b, 5 
2 0c (d*P^f)^5 0 

[0 0 0 4] n — ^?^5 0 1 ©lel6l:ffot3t^ U 
40 7h5 0 5Oftt«|l;U 3^W5 10a, 5 
10b, 510c Cffl/lf-f itfMXWt&Vct*. -t 
CO^m, iE»#^5 20a, 520b, 520c (cAPx. 

[0 0 0 5] 

[0006] SBifc, ^*<o«fiKT-«, n— ^oinjefi!: 

50 (C. ig«j#^wm^»^^^m/ifCJ;oT^$ix 



5 

OjgCS \c ft •? . * :*: £ * HQS t * o T i^fc„ 
[0 0 0 7] «2fc. flC«*ffl»(C«[fflU-CV^**n 

[0 0 0 8] :*3SIJB<73£fc5 BtfJfi, _bEtf>t£5fe<Dg§ 1 
[0 0 0 9] 

*V *^K^C0^^jK*^fflV^TPffi drK, PIS2 

IK, Kf4 2W±tf>figfc) <Z>ig»#i&i, MEfg»#«i 

UT jE9£tt*ft©B»*IS*«* Srf^fifc-f 5 K»ft^a 
b, |»EKtb»*«*fc«»Lrll(rE«li#a«:B«i«l 

b. ME'<A-*ft#.fc OSufBo — ^tD[5]te3$lSl-SJt0iJ 
5 v^lBBfc|+«lli-5B*IBJW-jBI#«:i:, ME* 

E«»»^«*&f&*i- t £-a a^t- 

[00 10] rroB6<jSraj*-t-5fc«)C0^6<j/j: 
mffoXl** *.&W<D-7'7->\sX*:—9te. n 
ttttfeti, dc^flfcSWlgdfeB&JfcSrflH^CPEi (-rid, 
Pll2a±©ffl») LfcJWWP 4:, * 

*a (-ric ki4 2w±<73s^c) (ommmmb. meie 
®&mz.mt>&mife-rz>mm¥&b. med— *<dehe 



(4) «f61¥-9- 1 9 18 4 

?rlf L, MEIBKiJi^Stt:, MEn — *©|5]«Ej;:|il 

5 ^^IBI«SrtHH-r*^IBI+iBI#ai:» «rE«HBI+ffl* 

jWrEEGaaffi^a©'^***©*^ 
tfcffli-SXudMfttti^ai:. MEXi-'StOSCTMErt 

[0 0 11] w<0SWSr^-r5fc«)rofl&ro*fl£ 

i;, p«2WJi(Offi^) oftmmm&T&i&Litx-mn 
b. z.r-9iz&v)ttv(bn. muwm<r>m&K.mist 

20 m&wmmmz.nt)*:&;i&-rz>mw)^wt.b, mmm&m 
^-&i$tfL-rz>mmmtt8ib* mmmm^m^m^m 
«Efc»eufc«e»««*sr#s«*tftm#ai:, me 

ft&no&&&.%t^&b. 8waaE»jt«#«©m*«-g- 

lcjSDTMEIEib#a^iEi&SiJ^U. MEIEib#i»l-iE 
Sjft«©K»«iilE«rf»tl&i-SK»#i!:i:S:A»U. ME 
Sifetfct5^a«. ME a — *<D[H]iiteK|l^LT^fc-t-5 

MEn — 9 <D\BimzmMLtz9 J 5 ^^B8H8Srtf»|-r S 
[0 0 1 2 ] 

fc it zm v , n — ^ <nm*&\z.wm \^tzMmmm>x-wtK 

t, n— 90>^m&SLi> l ^ s ^^XihoX\>. 
50 jE3S*ttroKWi«aES:Kib#*^«l&i-SJ:9lw 
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tt3tt^BT-H:4<, ttxll liffcotW 

0>2ffi#£:3 6 Ofttcttft$«fct>0'?2><5« * 

[0 0 13] 
[^JS0»J] 

^v-U^^—^^r^-To m 2 (C^ 1 ^HSW^^-^i 

1 1 fcHBHCn-*EME*|l 0tc@#£*vO>£ 0 
OTl2B«ftiBIH (9 0S) t>U<tttfMMAH)ll 
C4Mg (N, S, N, s) ^tt, MSfltcM 
Kttf*W*MBl3—^ 1 3«SH*SJx-CV^S. *MB!l3 — * 
l 3tt, *4uafcff l 2©at«IB«r«5ffi«»caMtaBS«r 
f*tS3-^^ny^l3a, 13b, 13c, 13 

»»ti«asattctt#»^*<«B9i-c#6. stew 

i o irtffla— * l l tjk^SS^i 2 i^Mffla — * l 3 

[0 0 15] ^7-?Rtl4lt 12fi^g^ft 
aHORi (3 OS) t>L<tt*»A«IBHI^Wt6^ 3 
«^«S:«liIi"SJ:5^*BIb*j»Al > A 2, A 
3, A4, Bl, B2, B3, B4, CI, C2, C 
3, C4dSffitt«r-f b*T*3££*VO*5o MriSJIlA 

1, A 2, A3, A4»4««E*lRid5«ftiS!fc3icaJ:5^ 
KaMMKSfU IlffiOE»t»2 0A«:MLt^ 
So Btt^jRBl, B2, B3, B 4 {imSfL* 

^2 0B«tT^^ o £ h^, mm^ma, c 

2, c3, c4temffi*fa*m&mcte%£oizw.?m 

[0016] £M&gB<Z>?k^B£E 1 2 0$8£«3f£li 3 ->7 
:/c2y^l3a, 13b, 13c, 1 3 dJrlot^T 



(5) #BB¥ 9-19184 

2ffifc»3«OB»*j»(BJ^rt:-tn-Pn««*l^l 2 0 

OS (2S^WftS) «tMO3 6 0K(c«gt 

[0 0 17] *^-*fWf>l 4 0— »fc«4tfttU*-T-l 7 
3ftSE«*n, o-*fc»!mttb;hJi*4MB*l 2^ 

[0 0 1 8] Ell \cm 1 <Dmy&M<D-7 : 7iS\<'**—?<F) 
EK&«J*Sr*1\ H1K*3V^ 2 OA, 2 0B, 2 0 
Ctttt**) 3 2 1»4B«aM«B, 2 2(4 
BtbfHftgg* 2 3 &mt)mi&n, 24a, 24b, 24 
c tt««fc#tti*C*>5 0 2 3 14, ±4MOk h 

7^^3 1a, 3 1b, 3 1ci±i^>f*-K3 

2 a, 3 2 b, 3 2 c kTWmW) h 7 3 3 a, 

3 3 b, 33ctTl^t-K3 4a, 3 4 b, 3 4 
20 c ^ArCWfifc^Jh/O^So rr-m, WmV^^is* 

? 3 1 a, 31b, 31c, 33a, 33b, 3 3cC 
MOS»©h9:^;***«Bl/0*5. Kttft 
^2 1 [H3e^ffi^4 1 £R»mtHiH&4 2 ^KKjJh 
♦f^*«B4 3 4 4 &4**fft*lt4 5) £ 

j&WOfcCT«»»4 6«r^-C*J*£;h/0*5. 

[0019] i^tbit^rgp 2 i<biii4&rbi«4 114. wai 

*4 10**«S:*t B tlfflSllTFl 7<Dtttfj«#ett. 

iaeteJ:o'Cl^/^*s38flfe-*"5o 1"&:b*>* «*WI3 

/^^o»bi**tt, ^aja^i 7ds*^as^i 2^a 

[0 0 2 0] W 3 «4 2(t Hte^ffl^ 4 1 (Dmt) 
40 '^M^z SrA^L, n — *<a@teiS«tdSJ*#JbT 

@4Hfflft»4 2^M«^to *l«»E 
6 1 t4x</u^(f# g (DttTtf ^^^Mj^/tt 
TBfS«FIB*I" H" (K«ffitt«B) IwftSlRlKk^/u 
^«r«feb. *2»4>E1K6 2tt*i»^^ofic*> 

2^/^y^t5o ^1 ^7 ^7>-^IeJK6 4f4^ 
2«^/U^y(75|g*^±oTy-fes/ h*ix, 
^1 ^ n -/^d]gS6 3(D^ n > ^ ^VU^cM ^ n y ^ 
50 tlt*!?yh7yyt5o ^ 1 ^7 ^ IhISS 6 4 0^7 
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#jSIC*3^TJB 1 9 yf0R6 5td9 yfSft, w<D9 

9 , *1 9y*-Elll»6 5 0IBMf f fS^/w* 

[0021] ranjg^ffrftsiu 3 fj:tstft«ss4 4 1 

ffi^HUHa, jb, icSrm^i- S. 

» j a, j b, j c<DmMnmm$s 4 6 j 

q, j dfCJSlbbT^k-rSo B5»C«*a*j£*4 4 0> 
*rt«Sr*i". 0 5 OfilJIlUSg 7 lit, ^Pfltt»J*4 2 
<0«-8B»*«# f 5 *£«*[§]» 7 8 *>»jE« 

*n («tflfc*LV^ «r#tt**>*a. HI 2 9**10 
%7 2(t fH^EJEg 7 1 2 y 

^imoTyyft^o *2*^^^EIK7 4Wt. 
^2 ^ n -/^InlgS7 3<D^ o ^/^^Vw^ck2«r^ * y ? 

^t-Ssv^TBff^lBfi^rtffi*^ S z 

Srttjtt-f-So IS 2 7 4 tt, ^7!>yh»5f 

^*5«^WJfi^tbf^S:»0iSL, flS2 9y^EItt7 2 

^ D ^^l^ck2te^ 1 * n y^EIK6 3^ny^ 

IftP^Ofc^t- (ck2t0^n5/^jaftjR) / (cklO^ny 

<, 3 6 EUijMSF* UV^ 0 ^jfr^MH 
g§7 4ttR»IHffHH«4 2<7>8ittt*>f SV^IHW (^/U* 
(ltgO«4^>f 5 ^^WH) 1/1 2^ 

^lHlS&7 5f^, $ >"^«»z Sr^n 5/^ t Lt 

hTs/XLTV^o %Z*V^9^Vk7 5<D#i> 
yhtv^2K^{|v2}^5t, ^2^^fitt^m[U 

fciS^T* 3 # rj7 >^[pJK 7 5 ICfg 1 ^^fKffi^IHK 7 

6(D*lK«ffl[v1Srcr-KS-M:S, fan? 

<o ^3^7^V^lHlK7 5tt*lR£ttv1 

^e>JB2R««v2<OKI«:*!?^hL. 

fctf>K, ««ft*J|-ev1 = - 1 8 OS, v2=18 0S 
- (l*x;yX#) =15 0g(CLTP5o 
[0 0 2 2] «jE«*EK7 8tt, »3#*>*Ie]*&7 
5 !> ^ h t v d^ttEft^ n t*»t^5o *&jE« 



(6) 4*Bfl¥9- 19 18 4 

70 

^^(c^LV>i:#{C(lffijEm-^n^l[CL, 

5A«kS:*H«[i:LT*tI«#nS: (1 + k) 
^7^> hffiv^jE(DB#^l^m^ 3 6 omitCtt-fZttlZ 
!&W)~tZ>jEmk$:ffilEmt LtlEfttnt (1+k) 

Mlt5^!?yMv («tfi«ftft) 03f3fe« («) ^ 

n £#T, B#HtHB!lS4 2 <0W-»ia*flr# f KfHSfctjE 
Srd^t. SS2 9 3^EHS7 2 3 Q S277 

^[hJ8§7 2<D7y^-ffitt»2^9V^lHlK7 

nfcioTrtW*^ S V^«#zO»±^IBIRII«Sr*|jE 

20 [0 0 2 3] 0 8K[eJ*te1£a3&4 1 kt$JBWrm&4 2 £ 
««A«ft»4 4 0±TO»©»ffBB»«r*Wi-»flr» 

1 7iasp-^M^i 2<nmmkmt j t=r ms 

(a)) tt, BC*ia«4 lfc*5V^T*»««Sn. ^ 
g (0 8(b)) <t LTtU^ttSo ^Pflf+ffll*4 

(08(c)) , *<7)f)-aiJ^fc5ll 7yf 0K6 5 
<DU*«#f S:»So ««A*5g«4 4<7>8 2^»>^^ 
30 0Sg 7 4 ft, ^ratfffiij«4 2 OffSiJ^mif # f ICJ£» U 
fc!27 y^m&l 2^77fI^P- KfflEi: LTi^^ 
Wic^^v h^^^SrtT^ (08(d)) , 

\Z.1fc^-tZ>m3*<}^ hlHlS&7 5^^7^>- hffl (0 8 
(e)) *r»bS*. mm^ff-^v ^ LTdB^-r^o 

AtWi&m. (») ioXHv3S:*aiU rcoXwfi: 
v3JCJE5Cfc*|jEffir#nS:#IIDW'jll*4 2 OtfflH^Affi' 
^/O *f^**b. ^fS^f2 7 7«7 2[Cy 
y^S^rX^S. -t^ife*. ^2^r>v^iugS7 4ici 
S rt SB # -< 5 >^ff # z miBPB^ Xuiv3i: 

^ (v3<0) J^rt:rt»^>r 5>^«*z«>»*«HB 
IBI«S:ffi<<caJ:5^*EL, *S««ft* s it^-t?t^ 
4§£- (v3>0) tcttrtSf^-f 5^^«#zO»^B0 
PflHSS:fi<**J: , 5f-ti^bTV^So ^^^^ 

50 fi?r^i-/</U^{f^-g{cP^L/c^3^^^^[H]SS7 5 
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11 

[0 0 2 4] m&ftl&&4 514, Mf-^v tftn 

9 ■< 5 % z *3 ± vmmm^m % \ q, j £ 

i\. 3ffi©jE^«tt«>K»»'fr«*j a. jb, jciSffl 

(1) »lt)ji^M^MS8 0 

(2) A^)M8 1 

(3) 2*BIhHE • fitHkg&#yi8 2 

[0025] w = k 0 • (v + vO) 

TIE© (gfel) lcJ;»5lH|ft5ffi^t»lhB2SI3R<0|SI 

[0 0 2 6] 
[fStl] 



/2 















h d 




C08W 


-sinw 




j d 


hq 




sinw 


cosw 







[0 0 2 7] (4) 2ft- 3|ifitoI8 3 

■§•3 a, jb, j cSrT^l-J: ^)*^5 0 
[0 0 2 8] 
[^2] 











j 


a 






j 


b 




J 0 


j 


c 







1 0 

-i/2 r^rn 

-1/2 -V~3~/2 



h d 



hq 



[0 0 2 9] JOttJfc«£*^*>5. ft*5, r 

a, jb, j ctt, S^t'l 2 OSf o^&ffii&tt 

(5) m*j«ys8 4 

j a, jb, jc«:DA**bTffl*-r5. 

(6) HT^I8 5 

[0 0 3 0]«4 6il 2 ffiO**Jf j q, 

j dSr«^*»4 5fc^x.rv^o **lfi«T?tt, 



* r &l»ntl-MV4 2 OtHB»*«# f £J£i& 

otta»*«t j q, j d£#T^5 0 ttj^t^lUe^^ 

•rHf-^ j a, j b, j c<Z>£Mtt, ©SSJg^m-^- j q, j d 

[0 0 3 1] igKjfcJtfPS 2 2 tt. j a, j 

b, j da, db, dcSr^r^ixJte 

U K»»*«-S-lc»JSLfcBtt*J«Ia, lb, I c£ 

;o zti?timhmm2 o a 9 2ob, 2 oc^etj&i-^j: 

»J») -T&o H7^JBBb»J»»2 2co«*43j:V«*fit 
J&»2 3^K»#I6 2 0 A, 2 OB, 2 0Ci©««*: 
^-To K»*J1WS2 2tt, JtfMWIilK 9 1 a, 9 1 
b, 9 1c^y;^-^92a, 92b, 9 2c kEL 

889 late, Kiblt^f!^ j afc««t»lM»2 4 a(Di 

d a i:<D36«*S:it«ia*-r5o 
^9 2ali, M»it4©[H]5§ 9 1a <D&t) t =ft$Lft£M 
20 K93 tf>gJrJ£jg«S: (20kHz fift) = £ *«»4: 

■f. = ^ 9 2 a(OPWMft#tt±ffilJBSb 

^^3 1a iT«e»h7^^^ 3 3a • * 
7-HHlU ±I^t-K3 2a, T«^*-K3 4 
a S^id^tc J: otfift $ ttfclEibm^ I a£IB 
i**2 0Aldtt»t5. ttoT, SSfE^mS2 4 a £ 
^ibtStllBlSS 9 1 a irn 9 9 2 a £fgib h7> 

^?3 1a, 33at^t-K32a, 3 4 a iJE 

30 ©fit I att«»»<fr«-3- j afcjfc«t> U < tt»Jt« LfcjE 
K*«©«**c:*S 0 BWKlc W3m^2 4 b <b^» 
±§*I[h3K9 1 b £ = >v<U— * 9 2b kWW) h?>i>* 
9 3 lb, 33bi^t-K32b, 3 4 b tmW)% 

ESS 9 1 c t^y/^-^ 9 2c £BK) 3 
lc, 33ct^t-K32c, 3 4 c tBlMfMSUC 

[0 0 3 2] *JHS«lc«LfcJ:5^ [i3te^ajS^B# 

♦flr*ja, j b, jc«rf^0*fU «MB*ft* j a, j 
b, j c^lt0MUfc3tBOl3£«*t<^IBl!i«8(t I a , I 
b, IcW$l20A, 2 OB, 20CC«»t5 

50 ibSSffila, lb, I ci*M512«)8*ioft5: 
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Tor=Kr- {sinw • sin (w + 
+ sin(w-240) 
= (3/2) • Kr • coswl 

rtc, w1ttWll^:«***ott«Xu|!:«SL-Cv^ 

[0 0 3 3] *K*0!Uc«LfcJ: u-^co 

[0 0 3 4] ^Jg^J^^LfcJ: 

ifc*S-e#S. *©*S*^ n — ^r ©me 

-fix- KWSrBSJh-rsri^-C^So 

[0 0 3 5] ^JSWC^bfci n — * 

M3a, 13b, 13c, 1 3 d \Z X o T^t# , *X 

a, lb, I c^mS-tZ i9C L7^^fi, ma£fg^r 

ft-^-ja, j b, j cSrafftcfitffiji^S-e:, KMJg^ft 
#K*j-J& bfcfglbmSS la, lb, I cOlSfill Srti*. 

TRW-?**. *3tiaei*K4C5*^«5«*^J:5iS! 

-c*>*k -toss*. i^i*[H]te^^igt)bm»ft^ / >^< * 
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w1) +sin(w-120) • sin(w + w1— 120) 
sin(w + w1 -240) } 

ffi*eai**ttfftW-JS bracts** r. t # prtB-ck 

19, ttaia(E*IJ:W:ffiftJl*Sr*t b<tt/h*< U K 

»i-Sm**»-#bT*3t«*A a*«rtt*Ji***5 
20 [0 0 3 6] ft*5, ^HJfiWcO^^^U^^E— *<D&W) 

ma*. B»bfc^«lblSKfcj:o-t\ Sr^JHJHKT 
3 ttoratt^*fcmMMfW 2 2 MJnx 

t\ ffift^i»20A, 20B, 2 0C^II)IS^ 

*g*s»*u **nutfai*4 2au»ftsi-3r tiaot 

je#WttjE««ttO«»*B*«# j a, jb, jc«rf£9 

«U «r3e<oft#»*«»»f^^»fTS-a:5 (rot 

50 [0 0 3 7] (HJK09 2) *»W<D*2<0*ifc« 
(co^T. HBSr#Kb*^e>RK-r5o 

[0 0 3 8] H9^5>iai 2 l:*^^^^^!/^^- 
^om2 0HJ£^JSr^-r e U 9 fciJS 2 Ol!i£#J<Z>leIS§18 
^c5r^i- (^O|glOlllS0ytl^CtO^I^--CD## 
Srttttfc) o *^*60»J-Ctt, 2 1 (DlBtbJg^- 

f^j*«fB4 3^^n^Vt°^^l 0 1 hf^^— 
Sl0 2iaoTMU «SI!-t-SJ:5^««^Wb«: 
mofc e *tc, *SE|ftHi«Sr2ffl^HU«b, f&oiffi<0 
mSf£^ttSfi*0»S 1 0 3 tSfeiS*SSl 04(^J:oTff 

[0039] ^-r> lifttBi-o^ra^t^o 3^co 

IgiSSSKla, lb, lcO-&fiK<itt*-Cfc5^fe, «ilE 
da, db, dc^*fieffit*-Cfe5o -^^/c 

[0 0 4 0] dc=- (da+db) 
ttoT, «1 0 3(C e toT2^^^m»it51{f-^d 
50 a, dbSrSPllb. R«Eii«»l 0 3 «C J:oTJDjffe*<7> 
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[0 0 4 1] Klb&frffri&SM 3CO^^^cz^V 

ka-^i o i tm-rSi o 2tf>»fNCOVv-cR 

4 2 <0ft«l*g*«* f t IR 2 tR^Vu* y £ 

ft-^-ja, j b, j c^m^i-5c eii o tmi i t-^-r 

[0 0 4 2] *1\ il0i:^lf;l2{S^/^ y |: 

( 1 ) W t) 5&*#yS 110 

& 2 y <D&±{c X *) Tm<vm 9 ii^aSrff 

(2) AMU 1 l 

&mtHH«4 2 flmaiMMff* f ^a^j u f 

if So 

(3) 1 2 

Tt— F 

(4) XHtttSMl 1 3 

~ <»mMxz»ft sitaorttt* vi/*<f>*?^ bi&v 

V3=V 

(5) XuttJEtoSl 1 4 
«fflXu*V3tcJSC-C^>f -^-«TtS:ffiiEt*So 

Tt=Tt + k1 • V3 

^rtc. k1ttJt«««-C«>S. ^^^hfi^fiffi 
dSilttTV>S#^^ttV3< 0-Cfot) Ttte/h$ < ^5<t 

ici!V3> 0 -efc t) Ttfi^c# <45J;5 K*tjE£;ft,5o 

(6) *D«5I^ttS«iSl 1 5 

El^^aco/c^i- F 1 K F SrftAi-5o 
[0 0 4 3] AC=F-F1 
F1 = F 

*D«iSffiAcli, JDiS«F^fiF<Fl-Cfc5^e>A«»-* 
"9, «iS«F^ttF>F1t?fo53&^e>jEffi{C^5o 

(7) Ai8ji«jE«Lai i 6 

Tt=Tt + k2 • Ac 

mc, k2iiitwi«*-efc5o *DiS«F^ttAc< o-efc 
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V Ttfl/hS <^5i9 KttlESn, ®jS8$(CteAc> 0 

(8) ^>f S^.<Dffl^4Qf3Sl 1 7 
^•^HETt**^— Si 0 2lcffi^LT«:#£-^ 
5 0 ^^^-§§10 2(i, tfft^tjwO 

Id fib* U Z<D&\C Tt&x*—V\*X4fV^UV>h 

(9) SJD&^j&T^Sl 1 8 

[0 0 4 4] 01 1 d^L/cf^^M S 

( 1 ) #J t> ii*«US 12 0 

(2) A*#L311 2 1 
tttt»frflr*jq. i d^AM5 fl 

(3) rtgp^^^ hMl 2 2 

V = V + 1 

fci-S. VdSjg2K3t«tV2*c«L<*ofc (t>U<tt 
i-S. ft i K««vittW*a3W*-c-- 1 8 o 

yfr^/u nsiK««vi^6«i2Rft«v2«>iBj-e 

(4) 2ttEME • »Jh£|fc«!j3ffi 1 2 3 

W^ft»t5o 

[0 0 4 5] w=kO • (V + VO) 

WttSCfi, BU32t5^ -Cfc*) c 

(5) 2« • 2 4 

2«<0*»««»««#hq, hd*»6 3«OBIb»«fll 
^-ja, jb, jcSrJUti-*-* (JH*W**f4, 

(«2) -efc«) o 

(6) ffiMIl 2 5 

j a, jb, jc^DA^ttffi^o 

(7) »7ftll 2 7 

50 #J «9 &*»««r|»Ti-S. 
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[0046] *mmm<D^-?mm j $>\s)fctk&$54 1 ^ 

*HJtHBSS4 2^>«6y»B4 3^«b»J«»2 2^@^ft 

jj&gp 2 3 ^Wfiaxt^tbf^ tra^ss i co^mm tmc 

T*fc9, RW *IM']^S11S I a, I 

b, lo«>mtt*flHHa, jb, jcfcJfc«L,fc3«© 

[0 0 4 7] *Jtlfc«-CH:, ^/w^flr#03iyi?»4feW 

*5 it £ o - # coE^ifi t tc A < -a 

[0 0 4 8] ft*5, -^eo«Hf^3S^ft<-r^i: 1 b^I 
^"CfcSo *:£;tii, gll O^XuIjEMI 1 4£rft 
<-Tft^>«. 5 £?fcft£ 0 

JP^iSJiiEffiS 1 1 6?rft<-rft^{i. Xi/^iE^afc 
ttSrt?? «fc5Kft5o $<bK, Xi^ijEfell 14^JD 

£<fTfeft^«fc5fcft5. 
[0 0 4 9] £<blc x XUttjE»««r«#ffcLT. 

iciffffiffijE-f tprtB-t»*>So Hi 2fc:*:<z>*#«j 
ft^nr— ^ — hSr^-f (H 1 0<D7u— V tU 

o 

( 1 ) «9 13 0 

» 2 Sfc^A-;* y <D&±lc X K) TU<vm «9 i&*ffl««:tT 

(2) AMU 3 1 

B#mtHMS4 2 (7>fHM*SIMf ^ f SrA2>U -tOMfiSrF 

(3) ^^v-fiR3|«iil3 2 

Tt= F 

(4) XuijEMl 3 3 

5 0 -f~ft*>*>, 
v = vr 

(5) ^v-^ffiMI13 4 

(6) fflfli&^TiGSl 3 5 

[0 0 5 0] *3e««fttcw:li«ft**ft 
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JHS-&5wi:3fts-C#5i:V^5*JjR^*>6 0 Sot, &Ht 

[0 0 5 1 ] ft*5, *mifem(D'7 : 7z/l'X*—?<D&W) 
mete, W ^ n 3 y t a-^g 1 0 1 Oi^ t/il>g 

«<OJE»Ji^«#*JE»«yiBi«2 2^JPx.T, fgt&#^ 
2 OA, 2 0B, 2 0 C^(D)Blli«8ltSr3SSllW«C«3l9# 

«MffltHBI»4 2^Sb^-T5r ticioT^MftjE 
j a, jb, jc*r«5 9#U ffiifc 
03e#ttftB»»f^l^WT**-5 (^©it, iSSj&LJl 

[0052] £<bK. *3os«-m, &iKm*<Dnmm 
sts:*ta'fsifta* j f'Srfflv^Tiate*m*4 i^«^u 

20 *Uibr^/u^flr*t#Slffl^UJ»«rfflv^"Ct>jSl<. 

fcftJK *-**Mtt«*fcftS. 
[0 0 5 3] £<btc % *HJfi«aj-eW:, 3ffitf>JB»Jg<fr« 
■Sf-ja, j b, j ci: 3ft<DWHLm&iB^rda, db, dc£ 

fflUPbfca^ *»Wtt-t^>±5ft»frfcl8fo-f, fc**. 
tf . 2 ttaaUMB^A* j a, j b t 2 *sa<o*8KflHB 
Mda, db^^rix^nit^Lr 2ffi^OJtK^M<f-^ 
50 SrflsD, rnfc02«^JtttlRiMS#4rJPilU"C«F# 

Z<D£ 5t-L-C*fefc3ffl^O)tgSK2l{f^t-cto 

[0054] *H*«-ett. 3fflosgib^^f^ 

j a, j b, j Ct 3 ft (DmMWMit^r da, db, dc^ 
UTJtttUfc*. *« W tie* <Z> £ 
5ft«^^Pfie>"f. fckittf, da, db, 

*^K»««f4, mmm^m^r j q, j dSr— 56 £ Lfc^ 

[0 0 5 5] (Xftffll 3 ) JWT. *&W<DWi 3 (DUKfl 
icov^■r, HBHSr#BRUft* J 6RW-*"a. 

[0 0 5 6] HI 3*»&H1 7\^^m<0^"7^U^ 
-^^>Jg3<D3IJ6«yS:*i"o H 1 3(C^3O^Jg0iJ(D[E] 
50 U 0 1 4(-^-^«ig$r^-ro 
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[0057] mi 4^—^«ig^ov>-cKw-r 

{R!]3 — ^ 1 1 i*MM3 — * 1 3 J2 S Mf^4^pjf (9 
**lST««WlcHt»«SnTV>6. f*9{H03-^ 1 1 fc 

^vffiij 3 — ^ i 3©4*Bf^BWinfctt. *&j5fa\^mk£ 

tltZTkiKUG 12a, 12b, 12c, 1 2 d jfr^tv? 

3a, 13b, 13c, 1 3 d 3&SBB«&Jh/CV^5 0 -t*> 
M8il2a ( 12b, 12 c, 12d£*MttI 
3— * 1 3a>fcftSJM88Btt, RJS-bi-JIKfcN, S, 
N, Sc^4ffi(D#aKffi«r^Srara (9 0ft) *>L< 

[0 0 5 8] 7f-^^14C(l 3ffl<£>fEtb#iS* 
(Al, A2, A3, A4) , (B 1 , B2, B3, B 
4) , (CI, C2, C3, C4) as@fr«<0<fc*BJ!«rK 
WT«36SiX, (Al, A2, A3, A4) ttglltBO 
Si)$l|2 0A$:MU (Bl, B2, B3, B4) 
tt»2«<0»»*il»2 0BS:*i*b, (CI, C2, C 

3, C4) tt»3«0»»*«l2 0C«r«j«L-CV^S D 

J|L«»0364«*Sr*mi-**m* J ? : 2 11a, 
211b, 211ci5\ 3fflOlii»2 0A, 2 0 
B, 2 0CK#JELTgE«£nTV^o SO 
[0 0 5 9] E(B»tHS2 0 ltt, 3<@^m*^2 1 
la, 2 11b, 2 1 1 c^)ftliHtl*^e>#?>n5P- 
^<7)pteffig{c:^Lit 3ffi^fitSfI#-ga, gb, gc 

5 0 HI 1 5 Kl[lHEttttl«2 0 1 ©*#tt4ifili*:*t. 
JKffi*^ 211a, 211b Officii <6[II8& 2 2 2 
a, 2 2 2 blC«toTSfKfaFO*i«**ttfc«tC, 
[HjS§2 2 3 a, 2 2 3 bCJ:otSiI?f^^ fiHf 
*ga, gb£^#6 0 «ffiSS J ?'2 1 1 cOffi^ittS 

te*iii6[HiK'2 2 i k j: o rs*f^(-ste*i*i * n/cm 40 

ic. iiMlElBS2 2 2 c JcioTBfKffiF^lSffiSrSix, £ 
mj&&\9&2 2 3 c CJ:oTS^S**tl, fc^ff 
-§-gc£#£ 0 rtU::£9, {imm-^-ga, gb, gcte® 
^tfHCl 2 0«©ffi*BSttt5 3*^^ ^^/Hlt 
fcfc*. ffiHlfga, gb, gctt, r>K@B22 

4, 2 2 5, 2 2 6 i^7[i]£52 2 7(lJ:oTSl^ 

Six. '*/u*«-S-gSrtH2rt5 0 '^;*«#gtt\ 2ffl 

ot£«(t-§-ds w h" mnGLftm) h- 

2<Bco{4Bm-^36S" L" (&®tettfiI0 *>B*K n 
L" kftZo 0 18 (a) ~ (d) tC&mm # g a, g 50 
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b, gc<t^/v;Mf -*§*g ^JK?f^B8^4-^i"o 
[0060] \E\m&m$s 201 tfWu*«-f§- g ttNpPflW- 
SIS 4 2KA*£i'U /^If^gOi^W^^^ 

o^^^-r ^ issmm&ftmis. f * as 2 

[0061] ^ ^ ^ > fc 0 ^- — 1 0 1 W*8!!U* 

*«-§-f km2m&'<;i'Xy tmmm^m^r j q, jdt 

ffi««#ga, gb, gc«:A*U ^5fe<z>te3ffi£L-C« 
j a, j b, j c^ffi^-rSo 
[0 0 6 2] 56#ttfcEtett««C*SV^-CH:, *4 ? n a 
Vtr.* — *»1 0 lttiai eioctt/mriliOEl lO^n 

-<Dmm&. «fWW-»l»4 2*s«fL^W-*tt*«:#5« 

( 1 ) *0 «9 i&^i&S 2 3 0 

ft 2 y £ 9 TIBCOW 9 i&^ftiaSrfi 1 

9 0 

(2) AMI2 3 1 

4 2 0SfWig*«* f SrA* U -t*>te*F 

(3) S*^>r^-fitK^*Q i 3ffi2 3 2 
tfW3IS*«[FSr^-Y^-4i[Tt»cKSi-5. 
Tt= F 

(4) A*M2 3 3 

g a, gb, gcSrAMSo 

(5) XHiMI2 3 4 

U il l^)7o-f t-h^W^^h^ll 2 2 

ir^T^fei-i^**:/ US) oJB^ffivpS:, {iMff 
-§-ga, gb, gcOttllcKCtlRtSo ^/i^fi* 
g wiW^r^«4N;y^l {iBIf-^g 
a, gb, gc©ttii:HlT3ttH#fc5©^ ti^m 
ftfttttl 2 0ft-fofitix^:3ffiOffl#ffi^^?>*r 

# v h <i v t iitR £ ttfcJB^MiS V p<7> X ufi V 3 ffi 

(V3=V-Vp) 0 t¥oT. W!)VMOfi« 

5*&(-f^V3tijET*fc5o 

(6) Xlx«iEfeS2 3 5 

T t=Tt+ k1 • V3 

kif*itffj«»"CfcSo ^a5^^>- hfit^ffiffl 

\z&VZ> 0 T*fe 9 Ttii^:# v \zffij££tiZ> 0 

(7) ?^-7-g^fflM12 3 6 
^^-^-{STt^^-r-^-^1 0 2fca*L-C{ft#£-fr 



-11- 



21 

Z>o ZJ-?— 3sl0 2te. jWeJO*^^ — Z<D 
f*3$B^-T ;^Mz^^D 3 yt°a-^l 0 1 

(8) f«J^iA^T^S2 3 7 

[0 0 6 3] Z(0£ ftgfl*^ V^{f-5§-z £ 

[0 0 6 4] ^-(^—^\0 2<D^U^^(^>^\t^z 

j a, j b, j c£ffi#-r£ (01 l<z>:7u-^ 

^z(D^^mm (^-f-^-MTt) ^ttiE^n-c^ 

[0 0 6 5] lEK)ftiiJ^ 2 2 ^S^&if&SB 2 3 *?Olg/& 

j a, j b, j ctc^JL/cIE^^^IgSjm^ I a, I 
b, I c£IEl/j^S2 0 A, 2 0B, 2 0CI«n o 

[0 0 6 6] ®K0$^»)^^COV^Tlft0^i-5o in 

0 1 co^ 7 u— ^^r— h^r^i" 0 

( 1 ) mi&mm 240 

( 2 ) WKfr^H 2 4 1 

i^xmmnm^4 2 ott^jtMt f zm^xmm^ 

Slfrttfiio^tcite, *£St2 4 2ic#«EU iSS) 
^56^ Pi ft -e* 9 L$U& U T V > 5 ^1 1 lz X *) *J 

(3) AM12 4 2 
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ffiSff-^ga, gb, gc^AM^o 

( 4 ) mm^fr$L&i&2 4 3 

fcgff^-ga, gb, zcfrhmmfi^m^ j a, jb, jc 

[0 0 6 7] ja=Jm- (ga-gb) 
j b= J m • ( gb— gc) 
jc=Jm- (gc~ga) 

::c, ga, gb, gcfi" H" (Dm^l, n L" os# 
icott^o ^ot, j a, jb, jctejm, 0, -Jm 
10 (DZ&MXmk-tZo E118(e), (f), (g)tC 

mmm^mmm^m ^ j a, j b, j cnrnzz^-ro 

(5) MI2 4 4 
^HjfflOfgtb^m-^ j a, jb, jc^DA^Ltffl 

(6) ^^y;u-fyM2 4 5 

20 i o o 6 8 ] ^mmmxte, smotiLmt^z*, gb, 
b, ^c^m^x^y^\^i^^mm^(Dwm^ 

j a, jb, j c£g»ffllE»m^{f-S§-£ LtM 
L (eSbfflP®jJi^^a«) , 

a^^rffiv^ciE^iS^o^Si^^f^ j a, j b, j c 

ic£<>xmbfrte®mmw)*?f<>x\,^ 0 t<o^^ & 

30 • if^fl</h§ < 45o 

[0 0 6 9] *||fte»jm 3tSOffiHff^-ga, gb, 
gc?r^Ufc^^^{f-^gCO^^^^ ^ V^PSSrBf 
rflf+S'JLTV^^OT^ m^3 6 0«^/ci9Of|*aiJ[H]ft 

&tz, Xug(7)^tB • *§iE»jfEt> 3mz&< 4 , 9> Xu 
fi:fi^:*I^/h^ < ft£ 0 ^^^J^U l 6 ct)^ o 

— ^-^r— hco^S2 3 5 ^12 3 6 OPfllCl] l 0 tC^ 
Lfc*D^ii^tti^ 1 1 5^t^*D®^ffiiE^^l 16^ 
SALT, *D«5Slftai • ffijEmft&ftttZJ: 9(-UT 

[0070] ^ **16«-ett, *A«¥^#M 
[bIIEWIc 3ffl^iEib#^{c^t-5^«JBE(c:iS;ib-r^ 

50 *9J4«ttJ»^?F»*ii*D, ^e—^WitttlB! 
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[0 0 7 1] (HJ6094) UT. *^^4^»« 

[0 0 7 2JB19HB2 2C*^0/7>'^^ : e 
— ^(7)^4(D^Jfe09^i-o 01 9CI4(7)^»»[H] 

SS&3 1 1 *W * P3yfa-^g3 1 2 fc*>f 
353 1 3fc,fco-C*/*U «3fii-5J:5Jw, 
3 0 2 0>«8Ki^«* j q, jdtl«^2 4a > 2 70 
4bOt«#«t*da, db^A^LT, iftS««ftSr 
«v^Bf«©*» • Jt«t«JMttTv\ »Se*ftW»tf^fM 
WilMtrotv^o PWMg3 0 3lt 

^lt|![S3 0 lOtliM^ma, mb, mc^f) PWMff 

la, 31b, 31c, 33a, 33b, 3 3c5rtV 

B2fcBWT*>5. 
[0 0 7 3] ^&J£<&Si5 3 0 1 <D[e]fcf£ffi^4 1 14, tft 20 
ttJSR^l 7<Dffi;*rfi#«:JB^"C\ n — * osteins tejfc 

«bfc«**^^«»gS:»*-rs. iH]te^mi§4 

[0 0 7 4] ^&it6fc«B 301 3 1 1 i4, W 

^D3yfa-^3 1 2 ^^^3 1 3II±oT 

£ ti % #mnm 4 2 f t as 2 30 

y t ««ftJt<fre& 3 0 2 COm^fB^if-^ j q, j d t 
mm&m$s2 4 a, 2 4bOi«§l{f^da, db£A 
*U 0f^SI^*O;SISrffoTa^{f-^ma, mb, mc 
4rffi^li-5o 12 0 tHl2 1 KW * p raVfa. — 
3 1 2<7>:7n— ^-r— h^^-To 

[0075] if, B2 0 \cm LfcJfS 2 W£'^* y ^ 

j:5«oa**aa^ov^rRM-r5 (@io(7)7P-f 

( 1 ) «5 a*4aa 320 40 

(2) A^M3 2 1 

(3) I*?^^-l»£»13 2 2 
Tt=F 

(4) XH«W3 2 3 50 
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V3=V 

fcU F*9$f5#*> hfito^ftt (*) ^b©Xut«rH 

(5) Xl/i3EM3 2 4 

ftmxu*v3^jsi:r^>f^-ffiTtsraEi-5. 

Tt=Tt+ k1 • V3 

::c, kiw:Jt««»-c*>s. hfit^fiffl 

(6) AD»%tttU«U13 2 5 

ffi^ttaiiJMtFfc iia*v>«-»ji6*ffl[Fi^bjpiS 
•«a««sr*-rjHi«a«AcSr»aL. -tonic. * 

leJcD^SOfc^tc F 1 1d F SrftAt"5„ 
[0 0 7 6] AC=F-F1 
F1 = F 

2J0««fiAcf4, 3lPi$«FlCttF<Fl-efc5^fe^»-* 
0, «aB*lCttF>Flt»*>S^&jE«C*S. 

(7) A^i]EM3 2 6 

Tt=Tt+ k2 • Ac 

k2ttJfc«f^*rt**>5. *P3*WKttAc< o-e*> 
0 Tttt/hS < *S «t 5 «**fc:M:Ac> 0 

T?*> 5 Tttt*# < ft 5 X 5 K*IjE£*lS. 

(8) *4^-&^<DthJomm3 2 7 
^-HfiTtS:*><-^— S3 1 3lcffl^LT^#£i*r 

5 0 »3i3f4, Kk^HOfJ-**- tHfc*»6>^.o 

rt«5*>r S v^«»z SrW^n 3 yt'a-^S3 1 2 

(9) «Oa*H*T*0fa3 2 8 

[0 0 7 7] 0 2 1 lil^Lfcf*!^^ ^>^{f^- 

^^v-^3 i 3 (Dfau?-< % ^^m^z(D^±mcm 

( 1 ) «0 i2^#l3l 3 4 0 

(2) fcUXV^V M3 4 1 
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V = V+ 1 

fC-TSo V*s^2|3:^<lV2(^b< ftofc «>L<li 

-ft,, li^tviii^iftlt- 1 8 o 

mcm^-r smt^o, ^2is^fiiv2iii 8 o«- 
(i*!)yl-») leu ^i"5iEfflr*fc5o ^oT, rtgp 

[0 0 7 8] t^io^^y hrnvfrbtiLfthtfitZft-otz 

cosw sinw 



8d 




s q 





(14) 4*Bfl^9 — 19 18 4 

26 

* [00791 w=kO- (V + VO) 

(3) A^#L3i3 4 2 
m^iim-^- da, db?rADffttt, r^^^yUA^i 

(4) ^'i§3im^^S3 4 3 
t£^m^w£ffl^T. da. dblc*+LT 

70 [0 0 8 0] 
* [ft 3] 

3/2 



sinw cosw 



✓~T~/2 V~3~ 





d a 




d b 



[008 1] iStll 2ffiOfl;gfEfflJSm-§-da, db;5> 
gd, gq£#«>fco rtifi, 2 
tBro«SE»iff§-S§-da, dba»e>«?>0>HS#©«»EHKl 
m-§-dc£r3fc«>-C, da, db, dc£r 3*B • 2*S£&U 

( 5 ) A^&LS 3 4 4 

jq, jd&A^-fSo 

(6) Mm^Attl3 4S 
T*fc «t 0 > «MWMI# j d, j q k KiMKMt* g 
d, gqSritttU M£flr*«d, eq«r»5. 

[0 0 8 2] 

[£Sc4] 



e d 


= Jo 


j d 


-Go 


8 d 


e q 




J Q 




ff Q 



20 



d, nq£r#5 0 
[0 0 8 4] 
[ft5] 



50 



[0 0 8 3] ::c, jo*Gor4»r*oft»-c*>*. 83* 







P a 




P b 




P c 





1 

-1/2 
-1/2 



0 

rr/2 



n d 




e d 




- No 




n q 




e q 









[0 0 8 5] Nottjjfj£0>£*-c*>5 ( (*c 

5) ©»J»«J|t-CH:it«1W»«rfT5 J: 9KUfcjSS, jfcflij 

RlU-Ct>ftv\ ) o 
(7) K*M*Ht*ttEj&&a3 4 6 

[0 0 8 6] 

me] 



cosw -sim 



sinw cosw 



n d 



n q 



[0 0 8 7] ±3Zte 

( 8 ) (H*flr»f^fij6»a 347 

^If-^-ma, mb, mc!r#5 0 
[0 0 8 8] 
[*7] 



f nd, nq£rt£^ffi5C^ w 
2« • 3 4i*lftLfct>Ofc» 



pb, pc^lCtbi-5m 









m a 




P a 


m b 


= Mo 


P* 


m c 




P c 









[0 0 8 9] Moi2/5r3£OT5t$:-efc3„ 

(9) iilMI3 4 8 
ffi^fl^ma, mb, moS:DASC*UT.Ul*i-«. 
(7) »TAfta3 4 9 
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[0 0 9 0] ««ES^»3 0 2teS0»»4 6CJ:oti 
fifcSft, 2 j q, j d£^&itf&£&3 0 

* r £ B»rttt90« 4 2 ^fffiij^mff » f SrittSE L 

[0 0 9 1] £«Ut«ffi 301 ^tt3^){l#ma, mb. m 
cf*. PWMg3 0 3CAA^, ffitb h?^*** 
m.W}M'@tfrZ> 0 m2 2iCPWM^3 0 3<DM&}o£Tfm 
*0W&»2 3 J ^B»*«2 OA, 2 OB, 20C^g 
Jtt§r^-T 0 PWMS3 0 3I1 a 9 3 6 0 a , 

3 6 Ob, 3 6 0 c^E^K^[elK3 6 1(aoT« 
jSKSixTt^. 3^1/-*3 6 0 ali, ^&Jt«ffl53 
0 l^)M*«#mai:=*a6»ifeBHS3 6 1 (DlR'fcMfe 
ft (20kHzgS) OHA««*i:«rtt:ttU PWM 

6 0a 0> P WM(t#tt±«B«I h 7 ^v** * 3 1 a t T 
WBtob 1 7>'i?X9 3 3 a Sr;*-^ • *~7WShV. Jtflll^ 
-ft-K3 2a, TfiiJ^-r t-K3 4a &UVtt«MftK. 
£vX¥>mit£titzmW)9M I a^^»^2 OACft 
a&1-<5o W«HC, 3W<l/-?3 6 0btt, &Jfelttfe8t 

3 0 10ttAtt*mbfcHftttB£IBK3 6 1 OH^jgE 

>i?X9 3 1b iTffllKtt h7^^ 3 3b St^V • 
*:7«»U m^*-K3 2b, T«^*-K3 

4 batrB»*W!:J:oT^»ft*ixfcBft«i« I bSr 
^tb#^2 0 BCMt5o 3^-1/^3 6 
Oct*, 3S*J*:«JfP3 0 l om^ft-S-mctH^ttlfi^ 
0K3 6 lOH^ffifi^fc^JttSUTPWMff^Srf^'? 
ffl U ±mmW) b 7 # 3 1 c <h TflOKK h y >i? 
*9 3 3 c *0r> • irymmv, K3 2 
c T«^*— K3 4 cau«IE«i#i»^J:oTT»ft 
&*i*:BI&ttft I c^riZKJ^ 2 0 C Ktfc*&-r 5o 

[0 0 9 2] $£oT, £|ftltttA3 0 10>St*ffi3 1 1 
©7/f^D3ytWS3 l 2 £ PWMS 3 0 3 ^:1 
AWe»2 3tIl«»2 0A I 2 OB, 2 0Ci:«eiD 
^tti^2 4a, 2 4blcJ:ot7^-K^y^A'-^ 
«J*£*U i q, id*c»jcSLfcS*BSr*i" 

5 jE&8t#t<£> 3 ffi(7)ig8b®^ la, lb, I c&£Mto*& 
^2 OA, 20B, 2 0CC«^^5 (r^C, 
M^jE3£«#tOJIEft«8tti: tt, ««t*i^fi# j q, j d£r 

[0 0 9 3] *HJfifl?yt?tt. s<;\s*m^<D3Lyi/&±m 
*^Trt«*>f 5 x^«*0«*l»IIBIR]l(l*r*|jEL, 

Jo«i*«[Acica<5i^rrt»#>f s ^9iB*ir<o&±*$m 



(15) ^^^9- 19 18 4 

ttWIHIHBlfcJK ttv^o r*Ucj;!!K *P«jt#ffi&fc 
*Jlt fc * — * £ #*fc:ft < -ft 

[0 0 9 4] ^tb^co«]EiijS^ft<-rci: fcpj 

hET-£>£ 0 1tk*-lX+ HI 2 0OXl/«E«!l3 2 4 5: ft 
<-Tft^tf, JQ*J**|jErtrtt«:fT5 J:?l£ft5 0 4fc, 
*D«3**jE«!fa3 2 6S:ft<i-ft&tf. Xl/i3E«IK 
?tcft5 0 £ bfc\ Xl/MIEM3 2 4 ^^ 
^iS«S^S3 2 60SM^<«^ll *3E«.3aS: 
70 ^frbftV^J: ?tcft5 0 SfelC, Xi/4gIE*&3l£f8W 

01 2©7n-ft- h ^rlEI 2 0(Z)7P-^t- h£H 
[0 0 9 5] £/c, ^Ift^J^^y^l/^^^^S) 

Bftcte, jE*jfc8«|S3 0i©W^o3y^-*«3 

1 2(DB*LftV^eS&^3S:7 p n ^yACiot, gff£<£> 
»»l*CT»bi"S 3tB^ttS^ft-§-ma, mb, mcSrPW 
M^3 0 3tC*P^T. Ilt»2 0A, 20B, 20C 

■ 4l©^«»g«tU i*IBtHM#4 2#»fts 

flfjh***) o *Jllli«K:*5V^T*>, «[3*<ojB3 

Tu — ^oE^ilJc^jCLfciatefifcllflr^ga, gb, 

gc^^#T. jgft^p^iateffiiift-s-ga, gb, gccjsii 

Lt«ftitRiJ3 0 1 ©3ftOUMtma, mb, mc 

T j a, j b, j c£rma, mb, mctdfi^^ix^glb^Aaj 
m&ftfr'&Z) > I2ib^^2 0 A, 20B, 2 0 CO 

WK^ivZ (ftfe, 3e*Hl(Bl*^W:«r34o»f^^J:9 

[0 0 9 6] ^^J£0iJOEl2 1 (7)^n— ^--y— h 

fMWft-s-fftsata 345 offi^»jw^*^it^j • 
mftteiz l/c 19 . »j»«»f^rt«ka 3 4 5 1 l < jiffi^i 

^#?riT^ffi-rJ:9ft1««fl-^^A^Tt>S<. 

[0 0 9 7] S/c. *jHfc«1*H:, *^8£^C0#««* 
«r^m-r^«ltt3^«rffl^TlHJte^m«4 1 5r*^Ufc 
**Wtt-toJ;5ft»**c|86i'. lta^lEKj^ 
(c^^-r5i£^®EE (3S*ea^) (cj^KLfcff-^^^ 

[0098] nnmcommmx'te. 3ft<Dmmmm*m't 
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aqto*^ffi-e*>s. fctxtf, 2tB(7>igsj#^^*-r5 

«^K^ffl[l-bTt>AV\ Sfc, «^7fiM&»tt, PWM 

Blli-eft T^p^ttfcM&«EE*r**S±3K:bT 
fc&v\ Sfc* ffilbh 7 

y^^t^<, h7^#^I GBTS 

5«fc9KbTt>AV\, ^r-^0»»tj»«, 1 

»^©*^«5©a**r**D-*'««)-er4ft<. 
ft5t>o-er±ft<, tt©«i©*ffl»?tflv^tft 

v\ Btt**^»^5lffitU<H:3*i058j8 
WE fc«»t Lt/^« 

»«r»*HWE*ffl«S:«tffl'*-5ft6tf. ^S'Jftttttl*^ 

tft<i-ri:*-e#*. (MINSK* auCMiPKilS 
3eSJx«fe«)-eH:4<, h/w^WW^Bffl 

«#^Klb««iEt»s*lfS;t«rafio«^ici»*Sixs 

fc*>-eW:ft<* fcixJl «3&«*5LA^J»»UTSte>^ 

HE, >t«^jE«»«B^ft«»«BdS««ft-e9 OgSS) 
^fc, ^W-eafi^fcEStttt^XBlbffl^fS-S-^Klli* 

«T^4W»^ s »*LV^-e, 3 6 0g/10f=36 

fffso«<ow-a'ja*srfflv^5^-ettft< s tix.d its 
xmm-r^>xo^^xh^\ ma^iaftfli-e 

*»Wtt*o±5ft»*fc:lB&i\ tirili 2 



(16) »BB¥9- 1 9 18 4 

JtRLT2fi»ORiftfS:}lt, BIMff -*§-tC*j-b"C0T 
O 2 «»^»J»«#Sr*D» b-C«F*R«E-*- 5 r. t *c i o 
/c 3 tt^o»J«i«-§-^i£lb ureib h7^^ 

HWprfe-efcs. ^offi, «§qo±g^if its 
-etftv^o 

[0 0 9 9] 

RMDIHItltrffl-H U tHMtt*fc:ttlb Lfci*WIIBW»c«t 
Wb«««rWfc«»fc«i&L-rv^*«)-e, **-f^y^ 

20 ^>^^±5«i«S*0»»365#b<^ft<ft9. sm 
o^ftv^*9— ftK» h/v^*»T. #J4Jt6d»*cia 
tEcUfi£ft« ^e-*«lti^K*H:**K*ft<ft*o * 

[mi] 4«nofBio|llli«ilc«3»t«BK«lJAB 
[0 2] ^KO^JS^Jtc:^o(t5^e-^«aglD 
[0 3] JBi<D||lfc«»c*Jt5lH]C*ai»4 

30 [B4] iJi©**«lc»lt*»*IBIl-»l»4 2^IUSS« 
*£0 

[is 5] aii«>jiiii«^*5»ta****36i»4 4©bii8 

«J&0 

[0 6] *10jBt«^*3*ta»^ritB4 

[0 7] fRiolllKMir«3it«nbffiffi4l2 2Rvm£} 
2 3 (Dli]SS«^c0 

[0 8] mia>mtomte&rt&w>immm*>9BBa 

[0 9] *l8W^JS2^*ll5«a^*5ttSEK«J*ia 
^0 [010] »2 0jg)l6W^*5rt-5^>r^n3 yt°a- ^ 
S§10 2 0ll 07P-ft- h 

[011] J|2^ifli:l8tt5-7>f^ n ^ >t D ^ — ^ 
Si 0 2WS2^7P-ft- h 

[012] *2^Htt«lC*3tt5^>f ^ D 
Sl02©Sl^)7D-ft-h (010) (7>ft*?0tC 

[013] *&w<omz<omi&m^tert%m&mj&m 

[014] ^3^HJfi^J(C*5(t5^~^ffi^0 

[015] *3^*J6Wc*5Jt5IiME«m«2 0 lOB 

50 t&mtftsi 
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[HI 6] *3<0HJ6Wc:tettSW 9 nnvt: 0 zr-^ 
Si 0 2<Z)gll O^n— ^ — h 
[ill 7] ^3O^0tJtCjott5^-f^n=i>t: 0 ^-^ 

[Hi 8] m3<onMffl^&rtzmftm>wm(D$iMm 

[Hi 9] *|8MO*4^||Jii«!l^*5^SllIK«fiKia 

[120] ^4O^JS0»J(C*5(t^^-T^n=i^fc o zl-^ 
S3 1 2 (7)g§ 1 O^n— ^■y— h 

[02 11 m 4 <&M1foW\Z&tf v=t>-K a ~-* 
S3 1 2(0|2O7D-ft- b 

[@2 2] ^4 0||J£WI^*5«t5PWMS3 0 3&tfB 

2 3<D\z}&mj&m 

[02 3] q&k<07*7*/l'**— ?<Dm&\% 
1 0 n-^|pjiitett 

12, 12a, 12b, 12c, 12d folKWG 
1 3 #MB|3 — * 
1 4 ^V 1 — 

A1-A4, B1—B4, C1-C4, 20A-20C 



10 



32 



17, 211a-211c l&fcti^ 1 
2 1 1215^^95 
2 2 BttfHWS 

2 3 

24a, 24b, 24c ©SfEl&ttiS 
31a, 31b, 31c ±.MWW) V 9 > * 
33a, 33b, 33c TflOKft h 9 > * 
4 1, 2 0 1 Ifiie^ffiS 
4 2 RfrMttflS 

4 3 wmm^fttim 
4 4 m^^«^s 

4 5 fS<frfl£j*» 

10 1, 312 -e>f 9 u =r>t°^ — > 
10 2, 3 13 94^r — S 

3 0 1 ^tfcJttfcgB 
3 0 2 SgftJg^gB 
3 0 3 PWMS 

3 i i m»u 



[Hi] 



[03] 



20A,20B,20C ffift^fc 

21 B»£^SB 

23 

24o.24b.24c 



31a.31b.31c -LfllC»h3>>^5 



33a. 33b. 33c T«S«»K9>^:*5> IK* ^ 
43 ffi»*&1*f^S5 I T 

17 









15)% 




El Eg 


/ 
51 


/ 


52 



31C 




II 2] 



•-21 



130 



131 



> 




F 



132 . 



133- 



134 



I 



Tt=F 



V = Vr 



Tt 



135 
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(18) - 1 9 1 8 4 



[112] 



1(24] 



12 *xm^ 

17 Ifctiti*^ 



13b B4 



61 




15] 



73 
ck2 



I 



-71 



^72 



78 



ck 



Load data 
1 2^0>51^ 



Load 



zero 



.74 



76 



*1«;fett 



vi 



Load data Load 
ck &3*0>?im&t 
data 

7 
75 



1^. 



77 ' 



t&2ift£<l 



1 



62 



SB 1 




I&2 







63 



m 


Ckl 

/ 









64 
/ 



Reset 
ck 3n*0>:?Slfi& 
data 



65 
J— 



l 



me] 



80 



81 



^ (#J3&^(ZY) 



82 



A*J v,jq,jd 

1 



2*8 I3fe-»lh*«l 

w=ko»(v+vo) 

(hd\ /cosw — sinw\ jd I 
hq j — \ sin w cos w j jq 1 



83 — 



85- 



/ ja \ r °\ 

U - jo. U f 
lie/ U-fj 


id 






84 HJ^3 ja.jb.jc 
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(19) 



VfWlW-9-1 9 18 4 



[H7] 



ims] 



31a o Vm „ 

92a i VjV^ r 20A 
I la I 




v 22 



[HI 0] 



20A.20B.20C ffift^K 

21 ffitt^^SP 

23 **i#teSiS 
24a. 24b 



[H9] 



31a, 3 lb. 31c ±«J«»h^>>>l* 
33a , 33b . 33c T#0ffi»H^>^^ 
43 Kfib^^f^^^ 



2 OB 




111 



110 - T gjg(yj ) 



A* F 



112 N 



113s 



114 



115 



116 



T17 



Tt=F 



V3=V 



Tt=Tt+k1-V3 



Ac=F-Fl 
F1=F 





Tt=Tt + k2-Ac 


\ 






Tt 


118. x ! 


f v 
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(20) 



¥fffl¥-9 - 19 18 4 



[121 1] 



1 4] 



i 2 o — (• «au) ) 



121 1 A*) jq.jd 



122— 



V=V+1 
if VSV2 then V=V1 

i 



123- 



2*9 @jE.»jk*Jfe 

w=ko-(V+Vo) 

/hd\ (cosw -sinw\ / jcl \ 
\hq) \ Sinw COS W ] \ }Q J 



124- 




125 — ja.jb.jc 



12a.l2b.l2c.12d *kXm?B 

2l1a,211b.211c fcfcfcB*^ 
A1~A4.B1~B4.a~C4 



13b 




II 3] 



20A.20B.20C 
21 
23 

24a, 24b 



31a, 31b. 31c 
33a,33b f 33c 
43 
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(21) 



^mW9- 19 18 4 



[mi s] 



[111 6] 



222a 



223a 



230 




[Ell 7] 



240 



241 



242' 



243- 



yes 



244 





no 


\ti ga.gb.gc 


i 


ja=Jm*(ga— gb) 
jb=Jm*(gb — gc) 
jc=Jm-(gc— ga) 








a,jb,jc 



245' 



mm 



231. 



232. 



233> 



A*) F 



Tt=F 



I 



X-h ga.gb,gc 



234> 



235> 



236 N 



\*»Vi:Vp<fcUXU»«aiV3 




* 








Tt=Tt+kVV3 





Tt 



237> 



18] 
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(22) 



9-19184 



[m 1 9] 



[120] 



20A.20B.20C 
23 

24a . 24b 
31 o .3 1 b . 3 1 C 
330 ,33b. 33c 
30 1 
302 
3 1 1 



sip. 

aw* 3 * 



301 
>- 








9 










\ 

41 




V 

42 




321- 



A2) F 



T 



322. 



Tt=F 



12 1] 



340 



341- 



V=V+1 
itV*V2 then v=vi 
w=ko • (V+Vo) 



342-1 Art dcwfc | 
Jl 



343- 



I 



344 - | Art JgJd"" 




346- 



347- 



348-1 




majTtbjnc 







323^ ZlsM&to 
V3=V 



324^ 



325- 



Tt=Tt+k1-V3 

i 



326- 



AC=F-F 1 
F1=F 

i 



Tt=Tt+k z -Ac 



327- 



thij it 







[122] 



349- T~gT^ 




^303 
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(23) 



19 18 4 



[112 3] 




501 



520 




520C 



520b 



i^mm^E i ] 
mm?!®] 

*> (Dmmmmt. mmmmmm s mm. 

fc-fS LfcjEK«tt©lWiaMMS4*« #Srf^J«-r 5HMB 



i, @i)E&tfci#a<£>^/l'*{f-S§-<E | 3§£^'l' 5 V^(C*5tt 
■S-03^IWIBI«Sr*l5E-j-5XHijE#gl:4:*A/t?fl|j«Six 
S»*»j:rt?»Ufc«*IIIIIIllH©K:rt»^-f 5 >vm^n 

itfM5] ■trMW-si^aottas 



-23- 



(24) 



<&ffl¥-9-l 9 18 4 



tfifHXu-*{^crgfriErtgp^-< s vj/m 
bi-*i-j& L/ciMigm^ffl^t-stea&tti^a t . 

mmm ^(DUMmmzft. x^xtumwm v^^v^tm * 
Us msza—-!? (D^mizmmi-xmik-tZ'^xm^z 



1 1 ] nm*?***. s&k. n-^^iHi^ 

&fi lc*|-JS L fc IsHEflfcBff Sr ttS^i i" 5 til #a 
t , C»«f ^lltrlElHl*5tt««*»c <t 9 K»»-frflr *Srf^ 

mjg&m^xpm en:, p ti 2 si ±.<r>^m <o&m 
mm vmwimmt. mmm®mm\cw,t>zm*$;-rzm 

#a©W-«ll**H:je»Lfc«plBIIBIlfeK:rt«5^-< 5 

««m«S£^fc£-tf5m^*ft!£#ai, striEWi^m 

u«iE^a?r^A,r-«^;$nfcfS*:^l 3!E«^^7-> 

iw*iii 5] ^jtes^aii, $?>tc x isi^ai^a 



-24- 



(25) 



19 18 4 



tinmzzifc {^tcm^umm^tati-r soffit as^a 

[#&«!£ 2] 
[*££**&»££] 91*1* 
[f§jE2t#>JS@£] 0 0 0 9 

[*§jEf*l2?] 
[0 0 0 9] 

ii, *M50*4«**fflv^Pi (^ri^ PJ4 2 
tefcH#bT£fb+a'^w*{t*$:#.5l§MBtftUJ#S: 

ai#««>w-aife*^rt;BLfci!(rffiB#iBiiBmi*ii«is«« 

[#j£«|iE3] 
[*tjES*fc«gi£] HiH* 
[«IE*]-#>Jg@i&] 0 0 10 

[0 0 10] :o|»l:liat6fcft«)ftftt!i4 
P 14 2 tUiOffiffe) 0#<K««Sr^fieUfc^«Si5i:, * 



*W 5 v^«*©«$|IBini?l«:*E+3Xi'»3E#»*:'£ 

[#i£«jE4] 
[«jE*f«*£i£] 91 Hi* 
[«jE*|-#5«g£] 0 0 11 

[0 0 11] Sfc, rcDgft^ft^Sfc&OfdlWjy*: 

SJ>9#(tfetv, *^iK^rois^«S3feS:fflv-cpffi 

P fi 2 «±<£>«|&) «Jfl43l«a*:»*LfclHa«HJ 
A*rfflv^-ClWie«iJfll?«*Srffi««*bfc**f»J»«*Sr 
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- 19 18 4 



imiEM^B^] 0 0 4 0 
[0 0 4 0] dc=- (da+ db) 

[#igE*tIE6] 
[*tlE*|-^»!lg£] 0J*B» 
HfjEtttUSg^] 0 0 7 8 

[0 0 7 8] H%1J*7I/ httV^kfitfSifcfrit^tfoTt 
[3M?8*t:E7] 

[*jE*r«#*^&] ma* 

[MjEStf^SiS] 0 0 7 9 

[ffijErt^l 

[00 7 9] w=kO- (V + VO) 

(3) A*M3 4 2 

mSfclfiHl-51-da, db£AD^&LT, i^^A^ 

(4) m&mmm^{tf$.$&m 3 4 3 

g^ wgrfflV'T, ®SfD*»S{f d a, d blc*fr L-CflUt 

ftfc^t&lf&m^gd, gq^T^tci «9**5„ 
[f«I8] 
[ffilM^S^] 93*BI» 
[«iE*)-*«giS] 0 0 8 1 

[0 0 8 1] ±Sm 2f@<Z>mSft'J§i§M'5§-da, dbtf> 
feil[^(C^»Sm^gd, g q£#i6fc«, ijfttt. 2 

fficom»Js^im^da, db/s^^tx^in^^m^Wii 

fi-*5-dc£#£>T, da, db, dc£ 3*B • 2*S^&U 

(5) A^*aS3 4 4 

# j q. jdSrA^-TS, 

(6) 9l»(ffM*!il3 4 5 

«t 0 , j d, j q t **»3B«* g 



d, gqSrtbifcU §^{f-5§-ed, eqSr#5„ 
[3M**|jE 9 ] 

[*iE*r*sis*] nan* 

UHjE*tt&9B«] 0 0 8 5 

[ttiErt^] 

[0 0 8 5] CwfC, Nol*@f3t<?53t*-C&5 ( (& 
5) ©*«MM|-CH:lt«*Wli*rtT5J:5KLfc*«. tfc« 
• «#*J»*JI-*»H:« • • tfc£ffi#nk**fT 5 <fc 5 
tcb-ct>Av\ ) o 

( 7 ) g«ffl*Pflr#f&£«! ! 9 3 4 6 
<*M* wSrJBV"-C, f&JWf-SI-nd, nq(C*)-UT|H]effi« 

pa, P b, P c*T^(-ct9**5„ 
C^HWHjE 1 0 ] 

[*£jE#*>SB£] 0 0 8 7 

[0 0 8 7] _L5m, »JW«#nd, nqSr g^ wtCj: 
TV>5„ 

(8) IBM*f^M6I3 4 7 
T5£(-.fc9, »JiM P a, pb, pclO&fH-Sm 
^{f-^-ma, mb, mc£r#5 0 

[*«*jE 1 1 ] 

iffiiEtt&mnz,} mi o 
[»jErt«] 

[H10] ®2cD^JS0yi-*5lt5^'t'i5'n=iVfc" 3 . — ^ 
g gl 0 1 0flP7P-ft- b 

i^mmiE 1 2 1 

[*jE#«t«B«] 111 1 

[fflJE^fe] 

[*&£**] 

[011] ^2roHJfe«aj^*5(t5-^-<^o = vfa.— ^ 
^ 1 0 1 <D% 2©7P-f t~ h 

wmms. 1 3 ] 
[ffijE^s**] mmm 
[«je»**b*] mi 2 

[ffijE^ffi] SElL 
[ttjEl*!^] 

[Ell 2] ^2<OHliS0iJfCl*3^5^-l'^n = Vf 3 . — ^ 
S 101 1 ©7n-f t- h (110) Ottfc>9(C 
fflVNf)^xS^3©7n— ^--ir— h 

[#«*jE 1 4 ] 

[«IE*f#l#gI£] waas 

[*E#**B*] mi 6 
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(27) 



9-19184 



[*jE*«fc*I*l mi 7 
[flHErtig] 

[El 7 J ^3roHJfe^J^*3(t5-^^^n=i^tr: 
[#«*IjE1 6] 

[«EM*»s*i mffi 

[SfjErtS] 
[112 0] 

320 



1 

3 1 — — 



A* F 



3 2^2 
323 



I 



Tt = F 



V 3 = V 



3 24 



325^ 



326 







T t = T t+ k 1 


• V3 


I 




JojNLXtftU 




AC^F-F 1 




: P 1 =F 




i 








T t = Tt+ k2 • AO 



[*KMjE1 7] 

[*i^»**a*i 0 2 i 

[H)2 1 ] 



34 1 
34-3 



v = v+i 
1 fViV2 than v=v 1 
W=IC0' (vfvo) 



d a. d b | 



/0dW cosw S inwV 3/2 0\/ae\ 
Voq/ \-8lnw co V37\db/ 



I 



34 6 



347 



(pe\ / 1 0 \ /cosw -s i nwWnd\ 



[mb )=Mo-(Pb ) 
Vmc/ W 



3 48 



^^37 ma, mb, mo 



34 9 



E 



3 27 



tB^J T t 



328 



J 
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